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(54) COATING FILM FOR COIL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating film for coil coating use having excellent 
adhesivity and thermal shock resistance, etc., suitable for effectively preventing the damage 
of a rotor coil of e.g. a power tool motor caused by foreign material. 
SOLUTION: The objective coating film for coil coating use is produced by curing a 
composition containing an epoxy component composed of (A) 50-100 wt.% of a bisphenol- 
type epoxy resin and (B) 0-50 wt.% of a urethane-modified epoxy resin having chelate- 
forming property and, based on 100 pts.wt. of A+B, (C) 3-15 pts.wt. of a latent curing agent 
such as dicyandiamide, (D) 0.5-10 pts.wt. of a cure accelerator such as 
toluenebisdimethylurea, (E) 1-200 pts.wt. of an inorganic filler such as calcium carbonate and 
(F) 3-10 pts.wt. of a thixotropic agent such as fine silica powder. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 

[Claim(s)] 

[Claim 1](A) An epoxy resin composition which consists of 50 to 100 % of the weight of 
bisphenol type epoxy resin, and 0 to 50 % of the weight of urethane modified epoxy resins 
which have (B) chelate organization potency, A coat for coil covering which consists of a 
hardened material of a constituent containing per the 100 weight sections, the (C) latent curing 
agent 3 - 15 weight sections, the (D) hardening accelerator 0.5 - ten weight sections, the (E) 
inorganic bulking agent 1 - 200 weight sections and (F) thixotropy agent 3 - ten weight 
sections. 

[Claim 2](D) A coat for coil covering which is at least one sort as which a hardening accelerator 
of an ingredient is chosen from toluene bisdimethyl urea and methylenediphenyl bisdimethyl 
urea. 

[Claim 3](E) The coat for coil covering according to claim 1 or 2 whose inorganic bulking agent 
of an ingredient is calcium carbonate. 


[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the coat for coil covering which is excellent in 
the coat for coil covering which consists of a hardened material of an epoxy resin composition, 
the adhesive property whose rotator coils, such as a motor for power tools, are suitable 
especially in more detail at a 1 liquid type to prevent receiving damage by a foreign matter 
effectively, thermal shock resistance, etc. 
[0002] 

[Description of the Prior ArtJRotator coils, such as a motor for power tools, conventionally 
receiving damage by a foreign matter as a method of preventing, For example, while 
impregnating a coil with resin and making a strip member adhere to a coil after twisting around 
a coil the strip member with which resin can be impregnated, The method of hardening a coil, 
the method (method, by which all are indicated by JP,8-322178,A) of impregnating a coil with 
resin and hardening a coil, after making thixotropic adhesives adhere to a coil selectively, in 
order to prevent the shape collapse by the resin impregnation to a coil, etc. are known. 
[0003] However, in the former method, it is hard to deal with a strip member, and after twisting 
this strip member, it is difficult for a coil to fully impregnate with resin, and it is inferior to 
workability, and also as a result, there is a fault, such as being hard to harden a coil firmly 
homogeneously. On the other hand, in the latter method, the adhesive property of thixotropic 
adhesives and a coil is not necessarily enough, and while a rotator coil rotates, there is a fault 
that these thixotropic adhesives are easily omitted from a coil. 
[0004] 

[Problem(s) to be Solved by the InventionJThis invention is a basis of such a situation and 
rotator coils, such as a motor for power tools, are especially made for the purpose of providing 
the coat for coil covering which is excellent in a suitable adhesive property, thermal shock 
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resistance, etc. to prevent effectively in receiving damage by a foreign matter. 
[0005] 

[Means for Solving the Problem]A result of having repeated research wholeheartedly about a 
coat for coil covering this invention persons excel [ coat ] in an adhesive property, thermal 
shock resistance, etc., Bisphenol type epoxy resin, a urethane modified epoxy resin which has 
chelate organization potency, An epoxy resin composition which contains a latent curing agent, 
a hardening accelerator, an inorganic bulking agent, and a thixotropy agent at a predetermined 
rate, respectively, especially a 1 liquid type hardened material find out that said purpose may 
be suited, and came to complete this invention based on this knowledge. 
[0006]Namely, a thing this invention is characterized by that comprises the following and which 
provides a coat for coil covering. 

(A) An epoxy resin composition which consists of 50 to 100 % of the weight of bisphenol type 
epoxy resin, and 0 to 50 % of the weight of urethane modified epoxy resins which have (B) 
chelate organization potency. 

A hardened material of a constituent containing per the 100 weight sections, the (C) latent 
curing agent 3 - 15 weight sections, the (D) hardening accelerator 0.5 - ten weight sections, 
the (E) inorganic bulking agent 1 - 200 weight sections and (F) thixotropy agent 3 - ten weight 
sections. 

[0007] 

[Embodiment of the lnvention]The coat for coil covering of this invention consists of a 
hardened material of the epoxy resin composition containing each ingredient explained below, 
things arbitrary out of for example, a bisphenol A type epoxy resin, bisphenol F type epoxy 
resin, a bisphenol A D type epoxy resin, etc. as bisphenol type epoxy resin of the (A) 
ingredient in the above-mentioned constituent — one sort — or two or more sorts can be used, 
choosing. It is preferred that especially a weight per epoxy equivalent is in the range of 170- 
300, and the viscosity at the temperature of 25 ** is independent, or combines two or more 
sorts of liquefied bisphenol A type epoxy resins of 8,000 to 20,000 centipoise, and uses them. 
Unless the purpose of this invention is spoiled, said bisphenol type epoxy resin may be 
replaced at the 50 or less % of the weight by request with the polyfunctional epoxy resin etc. 
which have novolak type epoxy resin and an amino group. The reactive diluent which has 
epoxy groups, such as monoglycidyl ether, can be used together at 30 or less % of the weight 
of a rate to this bisphenol type epoxy resin. 

[0008]As a liquid urethane modified epoxy resin which, on the other hand, has the chelate 
organization potency used by request as a (B) ingredient, For example, tolylene diisocyanate, 
isophorone diisocyanate, To diisocyanate compounds, such as diphenylmethane diisocyanate 
and dimethyl hexamethylene di-isocyanate. The bisphenol A type epoxy resin which has at 
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least one hydroxyl in one molecule, When making bisphenol type epoxy resin, such as 
bisphenol F type epoxy resin, react and manufacturing a urethane modified epoxy resin, the 
polyol which has poly aminocarboxylic acid groups, such as ethylenediaminetetraacetic acid, a 
condensed-phosphoric-acid skeleton, etc. is made to react. 

[0009]Aging of the thixotropy of an epoxy resin composition can be prevented by blending the 
urethane modified epoxy resin which has such chelate organization potency. The urethane 
modified epoxy resin which has this chelate organization potency may be used independently, 
and may be used combining two or more sorts. 

[0010]ln this invention, the (A) ingredient is 50 to 100 % of the weight, and the blending ratio of 
bisphenol type epoxy resin of a former (A) ingredient and the urethane modified epoxy resin 
which has the chelate organization potency of the (B) ingredient requires that the (B) ingredient 
should be in 50 to 0% of the weight of the range. (B) If the quantity of an ingredient exceeds 50 
% of the weight, while the heat resistance of a coat will fall, the viscosity of a constituent rises 
and handling nature worsens. As for the blending ratio of this (A) ingredient and the (B) 
ingredient, when aging of the thixotropy of a constituent, the heat resistance of viscosity and a 
coat, etc. are taken into consideration, the (A) ingredient is 60 to 80 % of the weight, and it is 
preferred that the (B) ingredient is in 40 to 20% of the weight of the range. 
[001 1]ln the constituent concerning this invention, as a latent curing agent used as a (C) 
ingredient, for example, what is arbitrary out of dicyandiamide, a urea system compound, an 
organic acid hydrazide system compound, a polyamine salt system compound, an amine 
adduct system compound, etc. -- one sort - or, although two or more sorts can be used 
choosing, It is easy to deal with it, and a point with easy acquisition to dicyandiamide is 
preferred. 

[0012]The loadings of the latent curing agent of this (C) ingredient need to be the range of 3 - 
15 weight section to amount of epoxy resin compositions, i.e., the total quantity of former (A) 
ingredient and (B) ingredient, 100 weight section. This quantity of the cure rate of a constituent 
is late in less than three weight sections, and when 15 weight sections are exceeded, there is 
a possibility that a coat may become weak. When a cure rate, film properties, etc. are taken 
into consideration, the loadings with this preferred (C) ingredient are the range of 4 - 1 1 weight 
section. 

[0013]things arbitrary out of for example, a urea system compound, a phosphine system 
compound, an imidazole series compound, etc. as a hardening accelerator used as a (D) 
ingredient in the constituent concerning this invention - one sort - or, although two or more 
sorts can be used choosing, The toluene bisdimethyl urea from a point of the fast curability of a 
constituent and the heat resistance of a coat and methylenediphenyl bisdimethyl urea are 
preferred. 

[0014]The loadings of the hardening accelerator of this (D) ingredient need to be the range of 
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0.5 - 10 weight section to amount of epoxy resin compositions, i.e., the total quantity of 
aforementioned (A) ingredient and (B) ingredient, 100 weight section. There is a possibility that 
this quantity may become a cure rate is slow and insufficient [ less than 0.5 weight sections / 
the heat resistance of a coat ], and if ten weight sections are exceeded, the preservation 
stability of a constituent will fall. When the heat resistance of a cure rate and a coat, the 
preservation stability of a constituent, etc. are taken into consideration, the loadings with this 
preferred (D) ingredient are the range of 1 - 6 weight section. 

[0015]ln the constituent concerning this invention, as an inorganic bulking agent used as a (E) 
ingredient, for example, what is arbitrary out of calcium carbonate, silica, alumina, aluminium 
hydroxide, magnesium oxide, talc, mica, clay, etc. -- one sort - or, although two or more sorts 
can be used choosing, The point of the ease of dealing with it, such as economical efficiency 
and the cutting ability of a coat, to calcium carbonate is preferred. There is no restriction in 
particular as this calcium carbonate, and all can use precipitated calcium carbonate, heavy 
calcium carbonate, precipitated calcium carbonate, etc. 

[0016]As for this inorganic bulking agent, what is usually 0.5-35 micrometers in mean particle 
diameter in the range of 1-10 micrometers preferably from points, such as viscosity of a 
constituent and the dischargeability of a dispenser, is advantageous. The loadings of the 
inorganic bulking agent of this (E) ingredient need to be in the range of 1 - 200 weight section 
to amount of epoxy resin compositions, i.e., the total quantity of aforementioned (A) ingredient 
and (B) ingredient, 100 weight section, if a coat with heat dissipation nature, heat resistance, 
cure shrinkage nature, etc. good in less than one weight section exceeds profit thru/or 200 
weight sections in this quantity, the viscosity of a constituent will become high and handling 
nature will worsen. When the viscosity of film properties and a constituent, etc. are taken into 
consideration, the loadings with this preferred (E) ingredient are the range of 30-100 weight 
section. 

[0017]things arbitrary out of for example, particle-like silica, particle-like alumina, particle-like 
calcium carbonate, etc. as a thixotropy agent used as a (F) ingredient in the constituent 
concerning this invention - one sort -- or, although two or more sorts can be used choosing, 
The point of the dripping prevention ability of a constituent to particle-like silica is preferred. As 
for this thixotropy agent, what is usually 0.005-10 micrometers in mean particle diameter in the 
range of 0.01-1 micrometer preferably from a point of dripping prevention ability is 
advantageous. 

[0018]The loadings of the thixotropy agent of this (F) ingredient need to be in the range of 3 - 
10 weight section to amount of epoxy resin compositions, i.e., the total quantity of (A) 
ingredient and (B) ingredient, 100 weight section. If the dripping tightness of a constituent is 
not fully demonstrated in less than three weight sections and this quantity exceeds ten weight 
sections, the viscosity of a constituent will become high and handling nature will worsen. When 
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the dripping tightness and viscosity of a constituent are taken into consideration, the loadings 
with this preferred (F) ingredient are the range of 4 - 7 weight section. 
[0019]The various additive agents commonly used conventionally in the range by which the 
purpose of this invention is not spoiled if needed, for example, a flexible grant agent, fire 
retardant, a defoaming agent, a surface-active agent, colorant, etc. can be blended with the 
epoxy resin composition concerning this invention. It can prepare by there being no restriction 
in particular about the preparing method of this constituent, and mixing homogeneously the 
various additive agents used by the aforementioned (A) ingredient, the (B) ingredient, the (C) 
ingredient, the (D) ingredient, the (E) ingredient, the (F) ingredient, and request at a 
predetermined rate, respectively. 

[0020]The coat for coil covering of this invention consists of a hardened material of the epoxy 
resin composition which was carried out in this way and prepared, and can be formed as 
follows. Namely, so that rotator coils, such as a motor for power tools, may be impregnated 
with the epoxy resin composition for being coil impregnated, etc. and the whole coil may be 
covered from on the using a dispenser etc., A desired coat is formed by applying and carrying 
out heat cure of the epoxy resin composition concerning this invention. Before spreading of the 
epoxy resin composition concerning above-mentioned this invention carries out heat cure of 
the epoxy resin composition for being coil impregnated, etc., after or whichever may be 
sufficient as it. Although there is no restriction in particular in the kind of epoxy resin 
composition for being coil impregnated, etc., The epoxy resin composition of that to which this 
epoxy resin composition and a presentation were similar from an adhesive point with the epoxy 
resin composition for coil covering concerning the ease of dealing with it and this invention, for 
example, a dicyandiamide curing system, is preferred. On the other hand, the 2 acidity-or- 
alkalinity epoxy resin composition of the acid anhydride curing system currently used as a 
liquid epoxy resin composition for being coil impregnated from the former, Although excelled in 
coil impregnating ability, pot life is short, and it is hard to deal with it from being 2 acidity or 
alkalinity, and there is a problem that an adhesive property with the epoxy resin composition 
for coil covering concerning this invention is not enough. By using the epoxy resin composition 
which consists of bisphenol type epoxy resin, dicyandiamide, a urea compound, etc. as an 
epoxy resin composition for being coil impregnated. The epoxy resin composition for being coil 
impregnated and the epoxy resin composition for coil covering concerning this invention can 
be applied and hardened at the same process, and simplification of a process of operation can 
also be realized. 
[0021] 

[Effect of the InventionJSince it has suitable thixotropy, fast curability, and preservation 
stability, the epoxy resin composition used for formation of the coat for coil covering of this 
invention is excellent in spreading nature, workability, heat dissipation nature, etc., and it can 
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be used, applying so that the whole coil may be covered. The formed coat is excellent in an 
adhesive property with a coil, and thermal shock resistance, even if a foreign matter collides 
during rotation of a rotator coil, it does not fall out, and rotator coils, such as a motor for power 
tools, are suitable for it for preventing receiving damage by a foreign matter. 
[0022] 

[ExampleJNext, although an example explains this invention still in detail, this invention is not 
limited at all by these examples. The method shown below estimated the physical properties of 
the constituent and the hardened material (it hardens on 150 ** and the conditions of 1 hour). 
[0023](1) Based on viscous JIS K 6838 and JIS K 7117, it measured at 25 ** using the rotation 
viscometer, and the following standard estimated in consideration of workability. 
O, covering less than [ less than / more than :100 poise 3000 poise / x:100 poise ] and a 3000- 
poise or more (2) heat-resistant sample hardened material (15mmx5mmx5mm) over the 
thermomechanometry (TMA) device 4010 by the SEIKO electronic industry company from a 
room temperature to 250 **. The coefficient of linear expansion at each temperature was 
calculated carrying out temperature up by a part for 5 *7, temperature from which a coefficient 
of linear expansion changes was made into glass transition temperature, and the following 
standards estimated. A not less than 120 ** thing has [ glass transition temperature ] good heat 
resistance. 

O It is based on :not less than 120 ****:less than 100-120 **x:less than 100 **(3) adhesive- 
property JIS K 6850, A sample constituent is applied to a 100mmx25mmx1 .6mm mild steel 
plate so that it may become 12.5-mm single overlap, The mild steel plate of the size was stuck 
by pressure on it, and it hardened on 150 ** and the conditions of 1 hour, and was neglected 
under ordinary temperature atmosphere, tensile shear adhesive strength was measured under 
ordinary temperature atmosphere, and the following standards estimated. 
Fitness: Time until tensile shear adhesive strength takes and gels a 0.4-cc constituent on a 

150 ** hot platen based on (4) hardenability JIS C2105 in more than 2 kgf(s)/mm 2 was 
measured, and the following standards estimated. 

Fitness: Less than 150 seconds of gel time preservation-stability [ (5) ] initial viscosity and the 
viscosity of the constituent after 25 ** and the storage during 30 days were measured, and it 
judged by the following standard. That in which the value is twice [ less than ] the initial value 
has good preservation stability. 

O : — less than [ twice ] x: of an initial value — using the EHD type viscosity meter by more than 
double thixotropy [ (6) ] Tokyo Keiki [ Co., Ltd. ] Co., Ltd. of an initial value, and with the corn of 
3 degreexR14. It asked for the viscosity after 25 ** and 5-minute progress (0.5 rpm (eta^ and 

2.5 rpm (eta 2 )), the value which **(ed) viscosity (eta^ of 0.5 rpm with the viscosity (eta 2 ) of 2.5 

rpm was calculated, and the following standards estimated. 
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O : less than eta^or more eta 2 1.4x:eta 1 / eta 2 1.4 [0024]The concrete contents of each used 
ingredient are shown below. 

(1) The urethane modified epoxy resin Asahi Denka Kogyo K.K. make which has bisphenol A 
type epoxy resin oil recovery shell epoxy company make and trade name "Epicoat 828" weight 
per epoxy equivalent 187(2) chelate organization potency, a trade name "ADEKA EPU-78-11" 
(3) Dicyandiamide oil recovery shell epoxy company make, trade names "DICY#15", the mean 
particle diameter 7 - 1 0-micrometer(4) methyl-cyclohexene-dicarboxylic-anhydride New Japan 
Chemical Co., Ltd. make, a trade name "RIKASHIDDO MT-500" 

(5) Made in methylenediphenylscrew MECHIRUUREAEI See eye Japan, a trade name 
"OMIKYUA 52" 

(6) Calcium carbonate Bihoku Funka Kogyo CO., LTD. make, trade names "SOFUTON 1800", 
the product made by mean-particle-diameter of 1.25 micrometers (7) silica-particles Japan 
Aerosil, trade names "Aerosil R-202", the mean particle diameter of 0.014 micrometer [0025] 
Prepared the epoxy resin composition of the presentation shown in one to Examples 1-5 and 
comparative example 4 Table 1 and 2, and the physical properties were evaluated, and the 
physical properties of the hardened material were evaluated. A result is shown in Table 1 and 


2. 

[0026] 
[Table 1] 
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[0027] 
[Table 2] 
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J*¥&t?« c * C J: l * 1/ . 2 (BBUb* VUfc^fetre JB t - 
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2 J , ¥*rtfcS0. 0 14jum 
[ 0 0 2 5 ] 1 - 5 tttfWI 1 -4 

* 1 ]^^*2^W»!^^*+t^tHiW«**SW 
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fc, t****iatf*2«:** 0 
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